Molecular architecture of human properdin, a positive regulator of the alternative pathway of complement.
The structure of the human properdin molecule was investigated by hydrodynamic, spectroscopic, and transmission electron microscope studies. Sucrose density gradient ultracentrifugation of purified, functionally active properdin showed a single component sedimenting at 5.5 S. Electron microscopic examination by two different methods, however, revealed polydispersity of the protein which consisted of cyclic dimers, trimers, tetramers, pentamers, and higher cyclic oligomers. Approximately 80% of the oligomers were dimers, trimers, and tetramers. Monomers could not be detected. These polymers could be partially separated by gel filtration on Sephacryl S-300 and all fractions were active in terms of binding to C3b. The specific activity increased with oligomer size. When reexamined after incubation at 37 degrees C for 4 h or at 4 degrees C for 2 weeks, the chromatographic behavior of the oligomers and their electron microscopic appearance were unchanged, suggesting that in vitro no rapid equilibration occurred. The protomer is clearly visualized within polymers as a flexible, rod-like structure 26.0 nm in length and 2.5 nm in diameter, with pronounced thickening at each end. The monomer is bivalent with respect to binding to other properdin monomers and the binding sites are localized to the ends of the structure. A model could be devised which is consistent with the distinct geometry of the intersubunit contacts observed in micrographs. The circular dichroism spectrum of properdin suggests the presence of little alpha helix or beta structure and shows positive ellipticity at 231 nm. In contrast to previous investigators, we conclude that isolated human properdin is polydisperse and consists of a set of cyclic polymers constructed from a single highly asymmetric and flexible protomer.